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  ﺧﻼﺻﻪ ﻓﺎرﺳﻲ
در ﺳﺎﻟﻬﺎي اﺧﻴﺮ اﺳﺘﻔﺎده از آﻧﺘﻲ اﻛﺴﻴﺪان ﻫﺎي ﻃﺒﻴﻌﻲ اﺳﺘﺨﺮاج ﺷﺪه از ﻣﺤﺼﻮﻻت ﺟﺎﻧﺒﻲ  ﻣﻘﺪﻣﻪ:
ﺻﻨﻌﺘﻲ ﻳﺎ ﻛﺸﺎورزي ﺑﻌﻠﺖ ﻗﻴﻤﺖ ﻧﺎﭼﻴﺰ و ﭘﺎﻳﺪاري ﻓﻌﺎﻟﻴﺖ آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ آﻧﻬﺎ اﻓﺰاﻳﺶ ﻳﺎﻓﺘﻪ اﺳﺖ. 
 ﭘﺴﺘﻪ ﮔﻴﺎه ﺷﻨﺎﺧﺘﻪ ﺷﺪه اي ﺑﻮده و در ﺳﻄﺢ دﻧﻴﺎ ﻣﻮرد ﻣﺼﺮف ﻗﺮار ﻣﻴﮕﻴﺮد.اﻳﻦ ﮔﻴﺎه ﻛﺎﻣﻼ ﺷﻨﺎﺧﺘﻪ ﺷﺪه
ﻓﻌﺎﻟﻴﺖ ﺑﻴﻮﻟﻮژﻳﻚ ﺧﻮب ﻣﻴﺒﺎﺷﺪ. اﻳﻦ ﺗﺤﻘﻴﻖ ﺑﻪ ﻣﻨﻈﻮر ﺳﻨﺠﺶ ﻣﺤﺘﻮاي  و ﻓﻌﺎﻟﻴﺖ آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ داراي
ﺗﺎم ﻓﻨﻠﻲ و ﻓﻼوﻧﻮﺋﻴﺪي و ﺑﺮرﺳﻲ ﺑﺮﺧﻲ ﻓﻌﺎﻟﻴﺖ ﻫﺎي ﺑﻴﻮﻟﻮژﻳﻚ از ﺟﻤﻠﻪ ﻓﻌﺎﻟﻴﺖ آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ و آﻧﺘﻲ 
  ﻫﻴﭙﻮﻛﺴﻲ ﭘﻮﺳﺖ ﭘﺴﺘﻪ ﻃﺮاﺣﻲ ﺷﺪه اﺳﺖ. 
ﻣﻴﻮه ﻫﺎ ﺑﻄﻮر دﺳﺘﻲ ﭘﻮﺳﺖ ﻛﻨﺪه ﺷﺪﻧﺪ و ﭘﻮﺳﺖ ﻫﺎ . ﭘﺴﺘﻪ ي ﺧﺎم از ﻛﺮﻣﺎن ﺗﻬﻴﻪ ﺷﺪ ﻣﻮاد و روش ﻫﺎ:
ﻣﻴﻠﻴﻤﺘﺮ رﻳﺰ ﺷﺪﻧﺪ. ﭘﻮدر  4ﺗﺎ  3ﺧﺸﻚ ﺷﺪه و ﺳﭙﺲ ﺑﻪ اﻧﺪازه ﮕﺮاد درﺟﻪ ﺳﺎﻧﺘﻴ 04ﺗﺤﺖ آون در دﻣﺎي 
ﺑﻪ ﺷﻜﻞ ﺧﻴﺴﺎﻧﺪن ﻋﺼﺎره ﮔﻴﺮي ﺷﺪ. ﺣﻼل ﻣﺼﺮﻓﻲ ﻣﺘﺎﻧﻮل ﺑﻮد. ﻓﻌﺎﻟﻴﺖ اﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ ﺑﺎ روش ﻫﺎي 
ﺳﻨﺠﻴﺪه  و ﻧﻴﺘﺮﻳﻚ اﻛﺴﺎﻳﺪ و روش اﺣﻴﺎ ﻛﻨﻨﺪﮔﻲ HPPDاد ﺑﺪام اﻧﺪازي رادﻳﻜﺎل ﻫﺎي آز ﺷﺎﻣﻞ:ﻣﺨﺘﻠﻒ 
. ﻣﺤﺘﻮاي ﺗﺎم ﻓﻨﻠﻲ و ﻓﻼوﻧﻮﺋﻴﺪي ﻧﻴﺰ ارزﻳﺎﺑﻲ ﺷﺪ. اﺛﺮ ﻣﺤﺎﻓﻈﺘﻲ ﻋﺼﺎره در ﻣﻘﺎﺑﻞ ﻣﺮگ اﻟﻘﺎ ﺷﺪه ﺷﺪ
ﺗﻮﺳﻂ ﻫﻴﭙﻮﻛﺴﻲ در ﻣﻮش ﺑﺎ ﺳﻪ روش ﺧﻮﻧﻲ، ﺟﺮﻳﺎن ﺧﻮﻧﻲ و ﺧﻔﮕﻲ ﺑﺮرﺳﻲ ﺷﺪ. ﻋﺼﺎره در ﺗﻬﻴﻪ ﻧﺎﻧﻮ 
و زﻣﺎن ﻣﻨﺎﺳﺐ واﻛﻨﺶ اﭘﺘﻴﻤﻢ ﮔﺮدﻳﺪ و در ﻧﻬﺎﻳﺖ  Hpﻠﻈﺖ، ذرات ﻧﻘﺮه ﻧﻴﺰ ﺑﻜﺎر ﮔﺮﻓﺘﻪ ﺷﺪ. دﻣﺎ، ﻏ
  ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﺑﺎﻛﺘﺮﻳﺎﻳﻲ ﻧﺎﻧﻮ ذرات ﺗﻬﻴﻪ ﺷﺪه در ﻣﻘﺎﺑﻞ ﻫﻔﺖ ﺑﺎﻛﺘﺮي ﮔﺮم ﻣﻨﻔﻲ و ﻣﺜﺒﺖ ﺑﺮرﺳﻲ ﺷﺪ.
ﻣﻴﻠﻴﮕﺮم ﻣﻌﺎدل ﮔﺎﻟﻴﻚ  014/01 ± 72/9ﻋﺼﺎره ي ﭘﻮﺳﺖ ﭘﺴﺘﻪ داراي ﻣﺤﺘﻮاي ﺑﺎﻻي ﺗﺎم ﻓﻨﻮﻟﻲ  ﻧﺘﺎﻳﺞ:
ﻣﻴﻠﻴﮕﺮم ﻣﻌﺎدل ﻛﻮﺋﺮﺳﺘﻴﻦ ﺑﺮ ﮔﺮم ﻋﺼﺎره  82/30 ± 5/1ﻼوﻧﻮﺋﻴﺪي اﺳﻴﺪ ﺑﺮ ﮔﺮم ﻋﺼﺎره و ﻣﺤﺘﻮاي ﺗﺎم ﻓ
ﺑﻮد ﻛﻪ ﻣﻴﻜﺮوﮔﺮم در ﻣﻴﻠﻲ ﻟﻴﺘﺮ  93/43ﺑﺮاﺑﺮ  ˛05CIﻣﻴﺰان   HPPDﺑﻮد. در ﺗﺴﺖ ﺑﺪام اﻧﺪازي رادﻳﻜﺎل 
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(. ﻋﺼﺎره ﻓﻌﺎﻟﻴﺖ <p0̸10ﻟﻴﺘﺮ ( ﻗﻮﻳﺘﺮ ﺑﻮد )ﻣﻴﻜﺮوﮔﺮم در ﻣﻴﻠﻲ 35/9) AHBﺑﺮاي    05CIﺑﻪ ﻣﺮاﺗﺐ از 
ﺧﻮﺑﻲ در ﺑﺪام اﻧﺪازي رادﻳﻜﺎل آزاد ﻧﻴﺘﺮﻳﻚ اﻛﺴﺎﻳﺪ و ﺗﺴﺖ اﺣﻴﺎ ﻛﻨﻨﺪﮔﻲ از ﺧﻮد ﻧﺸﺎن ﻧﺪاد. ﻋﺼﺎره 
ﻓﻌﺎﻟﻴﺖ ﻣﺤﺎﻓﻈﺘﻲ ﺑﺎﻻﻳﻲ در ﺑﺮﺧﻲ دوز ﻫﺎي اﺳﺘﻔﺎده ﺷﺪه در ﺗﻤﺎﻣﻲ ﺗﺴﺖ ﻫﺎ ﻋﻠﻴﻪ ﻫﻴﭙﻮﻛﺴﻲ از ﺧﻮد 
 gk/gmﻧﺸﺎن داد. ﻓﻌﺎﻟﻴﺖ اﻧﺘﻲ ﻫﻴﭙﻮﻛﺴﻲ ﺑﺨﺼﻮص در ﻣﺪل ﻫﻴﭙﻮﻛﺴﻲ ﺧﻔﮕﻲ ﺑﺎﻻ ﺑﻮد. ﻋﺼﺎره در دوز 
(. در <p0̸10، 21/24 ± 1/32( را ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻛﻨﺘﺮل اﻓﺰاﻳﺶ داد )12/10 ± 1/90زﻣﺎن ﺑﻘﺎ ) 51/6
ﻣﺪل ﻫﺎي ﺧﻮﻧﻲ و ﺟﺮﻳﺎن ﺧﻮﻧﻲ ﻧﻴﺰﺑﻄﻮر ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ اي زﻣﺎن زﻧﺪه ﻣﺎﻧﺪن را ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻛﻨﺘﺮل 
ﻋﺼﺎره در ﻫﺮ دو ﺗﺴﺖ زﻣﺎن ﺑﻘﺎ را  26/5  gk/gmاﻓﺰاﻳﺶ داد. اﻳﻦ اﺛﺮات واﺑﺴﺘﻪ ﺑﻪ دوز ﺑﻮد. در دوز 
، VUﺑﻄﻮر ﻣﻌﻨﻲ داري اﻓﺰاﻳﺶ داد. ﺗﺸﻜﻴﻞ ﻧﺎﻧﻮ ذرات ﻧﻘﺮه ﺑﺎ ﻃﻴﻒ ﻫﺎي  <p0̸10ﻧﺴﺒﺖ ﺑﻪ ﻛﻨﺘﺮل ﺑﺎ 
ﻧﺸﺎن داد ﻛﻪ ﻧﺎﻧﻮ ذرات ﻧﻘﺮه ﺗﺸﻜﻴﻞ  CBMو  CIMﺗﺎﻳﻴﺪ واﺛﺒﺎت ﮔﺮدﻳﺪ. ﺗﻌﻴﻴﻦ  MESو  DRX، SDE
ﺧﻮد ﻧﺸﺎن داده اﺳﺖ. ﻋﻼوه ﺑﺮ آن، ﻧﺎﻧﻮ ﺷﺪه، ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﻣﻴﻜﺮوﺑﻲ ﺑﺴﻴﺎر ﺑﺎﻻي ﻋﻠﻴﻪ ﭘﺴﻮدوﻣﻮﻧﺎس از 
ذرات ﻓﻌﺎﻟﻴﺖ ﺑﺴﻴﺎر ﺧﻮﺑﻲ ﻋﻠﻴﻪ اﺳﺘﺎﻓﻴﻠﻮﻛﻚ و اﻳﻨﺘﺮوﺑﺎﻛﺘﺮ از ﺧﻮد ﻧﺸﺎن دادﻧﺪ. در اﻳﻦ ﺗﺴﺖ 
 ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﻳﻦ ﺑﻌﻨﻮان ﻛﻨﺘﺮل ﺑﻜﺎر رﻓﺖ.
ﻧﺘﺎﻳﺞ ﺑﺪﺳﺖ آﻣﺪه از اﻳﻦ ﺗﺤﻘﻴﻖ ﺑﻪ آﺷﻜﺎري ﻧﺸﺎن داد ﻛﻪ ﻣﺤﺘﻮاي ﺗﺎم ﻓﻨﻠﻲ و ﻓﻌﺎﻟﻴﺖ  ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
ﻧﻲ ﻋﺼﺎره ﭘﻮﺳﺖ ﭘﺴﺘﻪ ﺑﺎﻻ ﻣﻴﺒﺎﺷﺪ. ﻋﺼﺎره ﻓﻌﺎﻟﻴﺖ ﻗﻮي ﺑﻌﻨﻮان آﻧﺘﻲ ﻫﻴﭙﻮﻛﺴﻲ از ﺧﻮد آﻧﺘﻲ اﻛﺴﻴﺪا
ﻧﺸﺎن داد. اﻳﻦ ﻋﺼﺎره ﭘﺘﺎﻧﺴﻴﻞ ﺑﺎﻻﻳﻲ در ﺗﻬﻴﻪ ﻧﺎﻧﻮ ذرات ﻧﻘﺮه داﺷﺖ. اﻳﻦ ﻧﺎﻧﻮ ذرات ﻧﻘﺮه ﺗﻬﻴﻪ ﺷﺪه 
  ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﺑﺎﻛﺘﺮﻳﺎﻳﻲ ﺑﺴﻴﺎر ﺧﻮﺑﻲ از ﺧﻮد ﻧﺸﺎن دادﻧﺪ.
ﺣﻴﺎ ﻛﻨﻨﺪﮔﻲ، ﻓﻌﺎﻟﻴﺖ آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ، آﻧﺘﻲ ﻫﻴﭙﻮﻛﺴﻲ، ﻧﺎﻧﻮ ﭘﻮﺳﺖ ﭘﺴﺘﻪ، ﻣﺤﺘﻮاي ﻓﻨﻠﻲ، ا ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
 ذرات ﻧﻘﺮه، ﻓﻌﺎﻟﻴﺖ ﺿﺪ ﻣﻴﻜﺮوﺑﻲ. 
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Abstract 
Background: In recent years, the use of natural antioxidants extracted from agricultural and 
industrial by-products has been increased because of their low cost and high and stable 
antioxidant activities. Pistachio (Pistachia vera) is a known plant used worldwide. This plant is a 
well known plant with distinctive antioxidant and biological activities. This investigation was 
design to assay total phenolic and flavonoids contents, and some biological i.e. antioxidant and 
antihypoxic activities of pistachio hull. 
Method: Raw pistachio was obtained from the kerman. Fruit were manually dehulled. The hulls 
were dried in an oven at 40 ºC and were finely ground in a laboratory grinder to 3-4 mm. These 
parts were extracted by meceration method using methanol as solvent. Antioxidative capacity 
was assessed by utilizing different methods: DPPH and nitric oxide (NO) free radicals 
scavenging and reducing power. The total phenolic and flavonoid contents were also determined. 
Protective effects of extract against hypoxia-induced lethality in mice were evaluated by three 
experimental models of hypoxia, asphyctic, haemic and circulatory. The extract was used for 
preparation of Ag nanoparticles (AgNPs). Optimum temperature, concenteration, pH and 
reaction time were established and finally the antibacterial effects of AgNPs then has been 
studied against 7 gram (-) and (+) bacteria.  
Results: Extract showed high amount of total phenolics contents (410.10 ± 27.9 GAE) and total 
flavonoid contents (28.03 ± 5.1 QE). In DPPH radical scavenging activity IC50 was 39.34 µg ml-1
 
which was significantly higher than BHA (53.9 µg ml-1, p<0.01). Extracts showed weak 
activities in nitric oxide radical scavenging ability and in reducing power test. Statistically 
significant protective activities were established in some doses of extract in all three tested 
models. Antihypoxic activity was especially pronounced in asphyctic model. Extract at 15.6 
mg/kg prolonged survival time (21.01 ± 1.09 min) which was so higher than control group 
(12.42 ± 1.23, p<0.001). In haemic and circulatory models, extract also significantly and dose 
dependently prolonged survival time as compared to control group. At 62.5 mg/kg, extract 
prolonged survival time in which was statistically significant from control group (p<0.01). 
Formation of AgNPs have been confirmed by UV-vis spectra, EDS, XRD and SEM techniques. 
Determination of MIC and MBC revealed that AgNPs shows strong antibacterial effects on P. 
aeruginosa, and high antibacterial activities against S. aureus and E. faecalis. Ciprofloxacin was 
used as positive control. 
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Conclusion: The results obtained in this study clearly indicate high total phenolic contents and 
significantly antioxidant capacities. Extract showed strong antihypoxic and had high potential for 
preparation of AgNPs. Nanopriticles showed very good antibacterial activities. 
 
Keywords:  Pistachio hull, phenolic content, reducing power, antioxidant activity, Antihypoxia, 
silver nanoparticles, antimicrobial activity.   
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